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An analog-to-digital conversion atrangemeni; a method for analog-to-digitai conversion and 
a signal processing system, in which llie conversion arrangement is. applied 



The invention relates to an analog-to-digital conversion arrangement for 
conv^iiDg an analog input signal into a digital ou^nt signal with a most significant part and . 
a least significant part, comprising sample means for sampling Ifae analog input signal, a 
plurality ofcoarse resolution analog-to-digital converters for converting the sanqiled analog 
5 iapjjt signal into a coarse digital signal representing the most significant part of the digital 
output signal, wherehy the coarse resolution analog-to-digital converters are operated in an 
interleaved way. 

10 Such an analog-to-digital conversion arrangement is known firom US-A- 

5,262,779. In this document a conversion arrangement is described with coarse and fine 
resolution analog-to-digital converters, arranged in parallel configurations of subsequentiy a 
coane and a fine resolution analog-to-digital conveiter operating in an interleaved way to 
increase the san:q)l6 rate. To match differences, caused by offset and gain differences, 

15 between the parallel configurations, autdcalibration is aiqplied 

A disadvantage of this known conversion arrangement is that the coarse and 
fine analog-to-digital converters in each of the parallel conversion channels must have die 
accuracy needed to obtain the desired resolution of the digital output signal, while fiirtfaer 
specific autocalifaration means are required and a relatively high energy consumption is 

20 dMained. 

The purpose of the invention is to obviate or at least to mitigate these 
disadvantages and to provide for an analog-to-digital conversion arrangement, which is less 
25 compficated,andinwhichcircuitblocksaresharedinorder to save energy 
while mismatch problen^ are invented or decreased. 

Therefore, according to the invention, the analog-to-digital conversion 
atrangment as defined in the opening paragraph, is characterized in that the analog-to-digital 
conversion arrangement fiuther comprises a fine resolution analog-to-digital converter for 
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coovertu^ the sampled analog input signal into a fine digital signal representing the least 

significantpartofthedigitaloutput signal, based^on the coarse digiMsignalgene^^^ 
any of said coarse resolution analofi^to^gitel converters. The conversion arrangement 
accordi^g to the invention provides for a combmation of interleaved coarse resolution 
5 analog-to-digilal converters, all co^erating ^ih one single fine resolution analog-to-digital 
converter. This means that part of the conveision arrangement, determining the accuracy of 
Ae conversion arrangemem, is common for all interleaved coarse conversion chamiels. so 
that circuit blocks are shared. whUe mismateh problems areprevented or strongly reduced. 

Although various types of coarse and fine analog-to-digital converters can be 
10 ^for«««9'leflashanalog-to-digitalconverters,inaparticularen*odm^^ 

and/or fine resohition analog-to-digital converters are fom^edby successive ^xh^^^ 
analog-to-digital converters. It is possible to form the coarse resolution converters by flash 
converters and die fine resolution converter by a successive approxhnation converter- 
although flash converters has the disadvantage that they need more circuit blocks. thJjr have 

the advantage thatmore bits can de detemiined atthe same time in the s^ clockperiod. 
whde m successive approxhnation converters more clock periods are necessary to detennine 

the successive bits. Also it is possible to apply successive approx^ 
resolution converters and a flash converter as the fine resolution comrerter. 

By formmg the coarse resolution analog-to-digital converters as overranging 
successive approxhnation analog-to-digital converters, the accuracy of th«^ 
be lower than tiie accuracy required to obtain the desired resolution of the digital outout 
signal. Only the fine resolution analog^to-digital converterneeds to have the required high 
accuracy.h. this way die specifications of the coarse analog-to-digital com^n^b^ 

-^^'^^^^-ebyfecihtatingasimphficaSonrfthedesignoftheanalo^to.lig^^ 
-^5 arrangement. 

The mvention fiulher relates to a method for com^ an analog input signal 
into a digital ou^mt signal with amost significant part and a least significant part, 
con^prising: 

sampla^g the analog mput signal by sampMiig means; 
converting die sampled analog mput signal mto a coarse digital signal by a 
pluraUlyofcoarseresolutionaa5ii^ii,.Sgafficouvcrtcrso^ 

coarse digital signal representing fte most significant part of the digital output si 

Accordmg to the mvention this method is characterized in that it further 

coniprises: 
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canverting ttie sanqiled analog input signal into a fine digital signal by a fine 
resolution analog-to-digital converter and using the coarse digital signal generated by any of 
said coarse resolution analog-to-digital converters. Hie fine digital signal representing the 
least significant part of the digital output signal. 

The invention fiirther relates to a system for signal processing in, fi)r example, 
video and conmxunication applications vc^erein high speed data conversion is required, and in 
which the analog-to-digital conversion arrang^ent as described above is applied. 



10 The above and other objects and features of the present invention will become 

more apparent fiom the following detailed description considered in coimection with the 
accompanying drawings, in which: 

Fig. 1 shows an embodiment of a successive approximation analog-to-digital 
converter being applied in the analog-to-digital conversion arrangement according to the 

IS invention; 

Fig. 2A and 2B are diagrams to clarify the operation of a successive 
approximation analog-to-digital converters without and with overranging; 

Fig. 3 A and 3B are diagrams to clarify the difiference betfveen successive 
approximation analog-to-digital converters without and with overranging with respect to 
20 error signals; 

Fig. 4 shows a basic block diagram of the analog-to-digital conversion 
arrangement accorduig to the invention; 

Fig. 5 shows a preferred embodiment of the analog-to-digital conversion 
arrangement according to the invention; and 

2^ Fig- 6 shows a timing diagram for the switches in the conversion arrangement 

of Figs. 4 and S. 



The successive qyproximation analog-to-digital converter of Fig. 1 comprises 
30 a buflFer amplifier 1 , a sample and hold circuit 2, formed by a switch 3 and a capadbor 4, a 
conq>arator 5, a digital-to-analog converter 6, a digital control unit 7 and a digital outpitf 
unit 8. From an input voltage of the successive qiproximation analog-to-digital converter a 
series of time discrete voltage samples with values Vi is derived via the buflFer amplifier and 
the sample andhold circuit In the comparator 5 the sansple voltage values are conqpared with 



PHNL030082EPP 




30 



** 11.07^003 
control voUages values Vo olrtained fiom the digital conHol unit 7 via the digital-to-amlog 
convoto 6. In response to tfae compaiator ou^ signals S., by means of an successive 
app«,Kimation method the bits of a conv^ted input sample vohage value wiU be deteonined 

mthe digital control unit7,begimung^th the most significant bit, and siq,pUed by the 
5 ^«^««l°^*»ti«A8.Thelatterunitsiwliesthedigitalvalueoftheanalo^ 
successive approximation analog-to-digital converter. 

In a more simple finm the successive approximation analo^-to-digilal 
converter operates without so caUed overranging. This means that the voltage range for the 
determination of a bit vahxe is divided in only two separated regions and by means of a single 
10 «»°I»«torunitisdetemnn^ 

agam is divided in two separated regions and so on. However, as will be explained 
hereinafter, for a coarse analog-to-digital conversion the appUcation of ovenanging is 

fevoiable. This means that the voltage range for the detemiination of a bit value is di^^^ 
overlapping regions, particularly three regions, and by means of more compaiator units is 
15 determined whether the sample voltage value Hes only in one of the outmost voltage reikis ' 

ormmoie than one voltage region, fathe present appUcation it WiU be supposed that, in the 
case of overranging, the voltage range of the sample input value is divided into three regions 

so that the comparator 5 in that case may comprise two comparator units. Based upon the 
comparison results a chosen region is again divided into three regions, and so on. Instead of 

10 t^ocomparatorunitsitispossibletouseonlyonecon,«rat»randtoperfomithetwo 
comparison actions one after the other; in that case the conversion needs more time In 
general overranging makes it possible to detemiine more bits at flie same (hne; this mean that 
overranging mcludes some aspects of flash conversion. 

The operation of the successive ^roximation analog-to-digital converter 

5 ^ti»o'^andwithoverrangingwiUbee^lainedwithreferencet»Figs.2aand2b.wherd^ 
the fidl range of the sample input value is scaled fiom 0 to 1 V. It is s«OT>osed that the 
analog mput values are converted in only 4 bits, ft will be clear that this number is aibitrarj^ 
in practice this number will be nsuch larger. 

Starting fixim a value 0000. in a first step in the digital control unit 7 the first 
bit of this value is made high andasignalSo=1000 is supplied to the digital-to-analog, 
converter 6. This value conesponds with 1/2 V. la the example illustrated in Fig. 2a. V, . i ^ 
V, wherein the comparator 5 supplies a signal «1 » to the digital control um't 7 and the first 
bit «1» of the digital output signal is detem^ed. In a second step flie digital control mut 
makes the secondbit high and s,WKesasignalSe=1100 to thedigital-t»-anal^^ 
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This value conesponds with 3/4 V. In tiiis exanqile Vi < 3/4 V, so that the conqjaiator 5 
siqyplira a signal •'O'^to the digital control unit 7, whereiq^on the second bit of the digital 
output signal is detennined as being ""O^ In a Ifaini 

resulting signal Sc = 1010 is siqiplied to the digital-tD-analog converter 6. This signal 
5 corresponds wilh a value 5/8 V. As shown in Fig. 2a, Vi > 5/8 V, whereupon the comparator 
5 supplies a signal ''l'%so that the third bit is maintained in the digital output signal. In the 
fourth step the fourth bit is made higji, whereupon the digital control unit 7 supplies a signal 
Sp = 101 1 to flie analog-to-digital converter 6. The latter value corresponds with 1 1/1 6 V. 
Again, as shown in this example Vi >r 1 1/16 V, whereupon the comparator supplies a signal 

10 "l** to the digital control unit 7, the fourth bit is maintained and the obtained conversion 
result, viz. 101 1, corresponding with about 0,7 V, is supplied to the digital output unit 8. 
Then, a next sanople conversion can be started. 

Now, with reference to Fig. 2b, the conversion with overranging, in this 
exanq)le three overtyping voltage ranges, will be e>q)lained. In a first step the digital control 

15 unit 7 generates two signals, viz. 01 10 and 1010, corresponding with 3/8 V and 5/8 V.. The 
comparator 5 in this example comprises two comparator units. In the first comparator unit the 
sample input value Vi is compared with 3/8 V and in the second comparator unit with 5/8 V. 
As shown in Fig. 2b, Vi > 5/8 V, with the conscqiggace that by both comparator units a value 
"1" is supplied to the digital control unit 7. During the conversion process bits are generated 

20 which are round off later on; in the digitalvalue&^est bits are indicated by bits behind a 
'•poinf \ Based on the latter conipaiator crafgpift mgpai^ "1, 1", a starting value 0000.0 of the 
digital output signal is changed into 1000.0 by a full adder operation of both -IV to the 
second "0*' of the startmg value; with this operation flie first bit of the analog-to-digital 
conversion is determined. As bofti cG^Oip^tor aia!t& supplied a signal "1", the most upper 

25 region is selected for comparison purposes during the second step. In the second step, ia the 
digital control unit the next two comparator values are determined, viz. 101 1 and 1 101, 
corresptmding vwth 1 1/16 and 13/16 V, lying in the upper region. As Vi < 1 1/1 6, by both 
ccxmparatcx^ units a value '"0" is supplied to the digital control unit 7. By means of a fiill adder 
operation of both "O's" on the third "O** of the value 1000.0, the second bit "0" of the analog- 

30 to-digital conversion is detemain^ Aff both uMkimykJii mats sppp^ ft «e«A the most 
lower region is selected for cuuipSFlSOu pdJlid^ - ^h^ Iht Jiiid step, in ^ &ttd step, k ^ 
digital control unit the next two conxpaiator values are determined, viz. 1001 .1 and 1010.1, 
conespondmg with 19/32 and 21/32. As shown in Fig. 2b, Vj > 21/32, vwth the consequence 
that again by both conq)arator units a value ''l" is supplied to the digital control unit By 
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means of a fbll adder operation of both -1 on the fourth of the value 1000.0, Ihe third 
hit of the analog-to^gital conversion is detemrined; the value 1000.0 is changed into 1010 0 
Inlhefourlhstep,inthedigitalcontrolunitthen«rttv.ocompa«toryaluesaxedetennW 

viz.l010.11andl011.01,concspondingwilh43/64and45/64.NowV,>43/64andV,< 
5 45/64. ^ the consequence flmt the first con^arator unit supplies a value «1 " to the digital 
conl^l unit 7 and the second comparator unit a value «0". By means of a fuU adder operation 

ofthevataes-r' and «0- on the filft«0-ofthe value 1010.0 the fourth bit of the analog^^^ 
Agrlal conversion is detemuncd; the value 1010.0 is changed into 101 1.0. As in the present 
example the conversion is performed in four bits, the conversion result is round off and again 
10 1011, whereafter a next sample conversion can be started. 

Although in this case there is no difference in the conversion result between 
the conversion without overranging and with overranging, di^ences may occur when, 
without overranging, the settUng time for the voltages at the entrance of the comparator 
dunng transitions between two successive sarnple voltage values or two successive vahie of 
15 *«digit^-to-amlogconvert^istoolong,taldngintoaccountadesired^^ ' 

ou^tresistanceofthebufferampUfierl and the capacity ofthe capacitor 4. whichis mostly 
aparasitic capacity, can difficultly be a^ust^d. the settling conslantof the sample voltage 
value is practicaUy a given one. When there are great differences betwe^x two successive 
sample voltage values, the time necessary to approach the new sample voltage value may be 
0 unsatisfactory at a given sample rate. To decrease the sample rate, however, is mostly 

undesired. Also at the ou^ut of ti,e digital conv^ 6 offiet values or a too long settle time 
may occur. In those circumstances the values at one or both sides of the comparator may be 
mcorrect 
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It wdl be shown that by flying overrangirig, enxirs of the above^smbed 

type w,Ube diminished. whileaWghsamplerate can stiU be mamtaine41hKg.3Ano^ 
the situation of Fig. 2A is depicted but also the situation of an error in the sample voltage 

value. Ii^ of the value V,the sample voltage has. asaconsequence of this ern^^ 
V. Following the same reasoning as given above with reference to Fig. 2A, fl^^ 

ou^utsignalwiUbe 1100 instead oflOll without theerxor.Likewise.mFig.3B not only the 
sitoatroi of Fig. 3 A is depicted but also the situation of an error in the sample voltage value. 
^ the vatae V, the sample voltage has. as a consequence of this error, again fixe value 
V , -r A£. PoUowuig fte same reasonmg as given above with reference to Fig. 2B. the digital 

output signal will be 101 1 as is the case of Fie 2A <!o tu^ ^, • . 

o luc ut!>e oi rig. ZA. i>o, due to the overiangmg. in the digital 



PHNL030082EPP 

7 11.07.2003 

oulput signal there is no error. This means thatvwflioveiranging ahigjier sanq)leiatB canbe 

^lied than without overran^g. 

men in a converdon arrangement as in the present invention, a difference is 

made between a coarse and a fine rotation analog-to-digital converter, Ihe coarse resolution 
5 converter is preferably arranged with overranging, while tiie fine resolution converter can be 
sufficient without overranging. Indeed, in Ihe fine resolution converter tiie sl^s between 
successive sample voltages are already small.so1hat1hesettie time will be smaUtooandthe 
same high sample rate as usable in the coarse resolution converter with ovenraiiging can be 
appUed. m Ihe coarse resolution converter witii overranging precision, noise and settling 
0 accuracy are less critical than in the fine resolution converter, therefore, tiiecoa^ 
converter may be composed with more cheap and less power consuming con^wnente. 

As in the present invention the combmation of coarse resolution converters 
and a fine resolution converter is implemented, in a preferable embodiment tiiereof the coarse 
resolution analog-to-digitel converters may be of the type wifli overranging. while tiie fine 
15 resohition analog-to-digilal converter can be of the type wiflK)ut overranging. Of course. Ae 
latter can also be of the type with overranging; this, however, may imply a superfluous 
measure. However, as a consequence of offset differences, it is possible flurt the coarse 
resolution converter suppUes a "shifled signal"; in that case the fine resolution com^ may 
need one ormore bits overrange to obtain a correct co-operation with the coarse resohition 

20 converter. 

Not only by overranging, but by the appUcation of interleaving tiie sample 
mte be made higher. Interleaving impUes a parallel conversion of successive sample voltages. 
In the present invention interleaving is only applied for the coarse resolution conversion. 
Although a nuniber of parallel coarse resotetion conversion channels is appUed, according to 
25 tiie invention tiiey aU make use of tiie same fine resolution analog-to-digital canverter. By 
flying tiie same converter for flie least significant part of tiie digital output signal, tiie 

of possible offiet differences between tiie paraUel coarse resolution conversion 
dMUffleb canbe eliminated. The more expeo^c andpower consuming fine resolution 
converter is iqpplied for all the conversion channels. 
30 Abasic block diagramfor die cOTiplcte amdog-to^gital conversion 

arrangement according to flic is^n^^ a F^. 4 . This arrangement gives an 

^mplgmgntatlon of the combination of: 

interleaved coarse resolution analog-to-digital converters; and 
one sin^e fine resolution analog-to-digital converter. 
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A mote detailed block diagram for a preferred embodiment of such ^ 
arrangement is indicated in Fig. 5. In said preferred embodhnent the combination of: 
interleaved coarse resohition analog-to-digitel converters; 
one single fine resolution analog-to-digilal converter; 
successive ^ximation coarse and fine analog-to-^gital converters; and 
overrangmg in the coarse analog-to-digital converter. 
The conversion arrangement will be clarified with reference to Fig. 6 ^ch 

showsatiming diagram for the switehesS„-SH.S.,.S. and S3.-S34in the conversion 
arrangement of Figs. 4 and 5. M the present example coarse resolution conversion is 
perfomied mto 8 bits and fine resolution conversion into 4 bits. So any input sanq,le is 

converted into 12 bits. Aconversioncycte is divided into 16clockpulses. 4clock^^ 
^hed for a sample and hold action, 8 clock pulses for the conversion of the 8 coarse 

resolutionbitsand4clockpulses for the conversion of the4fineresolulionbits. This m^ 
that an int^leaving of 4 coarse resolution chamiels may be preferred. Ihese chamiels have a 
phase difference of 4 clock pulses. The cycles of each 4 clock pulses wiU forthe; be indicated 
as phase 1, phase 2, phase 3 and phase 4 respectively. 

In Fig. 4, each coarse resolution chamiel comprises a buffer amplifier 1 a 

sample- andholdcircuit9a,9b,9c and 9drespectively,aholdbufferamplifier 10a, iJb 10c 
and lOdrespectively.fiarther parts 11a, lib. He and lid respectively, for coarse analo^to- 
drgrlBl conversion, and for fine resolution conversion a hold bu^ amplifier 12 and forther 
parts 13 for fine resolution analog-to-digital conversion. 

In the followirig, with reference to Fig. 6. the interleaving and the co-operati«i 
of coarse and fine resolution converters wiU be given. 

hiphases 1, 2, 3 and4 respectively, the switehes Su. S,^. S» and S„ wiU 
successivelybeclosed.llietimeperiodofthesephasesissuch.thatta^ 

desired samplingrat^ the settling time of the sample input voltage values atthem^^ 
subsequentbu^ampfifiers lOa. 10b. 10c and lOd is long enough to obtain an accuracy of at 

lea»tal/21sb.i.e. half of the vahxe of the least significant bit of the 12bits conversion, hxd^^ 
ne^rt two phases, the overlappmg phases 2 and 3. 3 and 4. 4 and 5. 5 and 6 respectively 

coarse conversionisrealized in the reflective chamreIs.Afier coarse conversion, 
phases 4. 5. 6 and 7 fine conversion is perfomied; in thesephases the coarse conversion 
results are successively suppUed to the fine resolution converter 13. 

In the preferred embodiment of Fig. 5 each coarse resolution channel 
comprises a successive approximation analog-to-digital converter with overxanging. These 
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converters comprise, in accordances^ 1> the buffer anqilifier l,sanq[>le- and hold 
circuit 9a, 9b, 9c and 9d respectively, hold buffer amplifier 10a, 10b, 10c and lOd 
respectively, comparators 14a, 14b, 14c and 14d respectively, each having two conq^arator 
units, analog-to-digital converters 15a and 15b having a coarse lesolution, a digital control 
5 unit 16 and a digital oulput unit 17. The coarse resolution analog-to-digital converters in each 
coarse resolution channel have a common input buffer amplifier, while instead of four 
analog-to-digital converters, for each channel one, m this embodiment two 8-bits analog-to- 
digital converters 15a and 15b in combination wilh switches 18a, 18b are suflBcient The 
digital control unit 16 and the digital output unit 17 are common for all of the coarse 

10 resolution channels. 

The fine resolution channel, common for all the coarse resolution channels, 
comprises a successive approximation analog-to-digital converter without overranging. 
Again, in accordance with Fig. 1, this converter comprises the said buffer amplifier 1, a 
sanq)le- and hold circuit formed by successively the above sample- and hold circuits 9a, 9b, 

15 9c and 9d, the hold buffer amplifier 12, a comparator 19, a 12-bits digital-to-analog converter 
20 having a fine resolution, and the above digital control unit 1 6 and digital output unit 17. 

The operation of the separate coarse and fine resolution successive 
approximation analog-to-digital converters is already given above with reference to Figs. 1, 
2A, 2B, 3 A and 3B, while the interleaving and the co-operation of coarse and fine converters 

20 is already given above with reference to Fig. 6. 

In this preferred embodiment, for coarse resolution conversion two digital-to- 
analog converters 15a and 15b are sufficient During phases 2 and 3 flie switoh 18a is in the 
position, indicated in Fig. 5: analog comparator signals are supplied to corcparator 14a. 
During phases 3 and 4 the switoh 18b is in the position, indicated in Fig. 5: analog 

25 comparator signals are supplied to conoparator 14b. During phases 4 and 5 the switoh 18a is 
in tiie position, diGferent fi»m that in Fig. 5: analog comparator signals are supplied to 
comparator 14c. During phases 5 and 6 the switoh 1 8b is in the position, different from that 
in Fig. 4: analog comparator signals are siqjplied to comparator 14d. Of course it is possible 
to use four 8-bits digital-to-analog converters in stead of the two converters 15a and 15b with 

30 switohes 18a and 18b. 

During tiie latter phases ttie switdws Sti, S22, Sa and S24 are successive^ 
closed. Before fine resolution conversion is performed, a pre-charge of the input capacitor of 
the buffer amplifier 12 is preferred. By this measure a charge redistribution between the 
capacitor of the respective sample- and hold circuit and the ii^iut c^citor of the buffer 
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amplifier 12 is reduced or overcome. TWore. directty before the switching of the switches 
S.,. S23 and further switches Saa. 83^ S33 and S34 are successively closed during a 
fiaction of a clock period. 

In summary, the invention relates to an analog-to-digital conversion 
5 ^gem«*usingint«rleavedanalog.to-digiialconverters.preferablysucces«^^ 

approximationanalofi,to-digital converters. The arrangement according 1» the invention 
results in a very efficient hardware implementation where several circuits are sharedby the 
iBterleaved conv«i«rs. In this way offeet and gain problems between the converters are 
Also hardware con^lexity is low^ 
10 accordingtotheinveationhasalowpowerconsumption. 

The analog-to-digiial conversion anangement here described may cooperate 

withanalogir^utanti-aHasingfflteranddigitalou^utdecimationfflterairangemen^ It 
appeared that in the present analog-to-digital conversion arrangement the bu^ that are 

i^ attheou^ut in the sampl^and hold circuits are dominant inpowercons^ 
If the mterieaving is oversampled some times compared with the analog bandwidth of the 
buffers. Active filter sections in fiont of tixe buffer for anti-aliasing consume as much power 
and add as much noise and distortion as tiie buffers do. So. oversampling is an attractive 

s^l. save power in the anti-aHasingfflter and it alsoprevents folding b^^ 

Which « a typical problem for Nyquist converters. These considerations make the system 

P-^=-i-lyvaluableforapphcationinarrangeih^tsforpro^ 

sigs^ high speed data conversion is required. Practible vataes that seem to be 

feasible for an interleaving successive approxnnation analog-tonligital converter in CMOS 

«c^ogy are an analog bandwidthof20MHzand4timesoversan^lingatl60Ms/sata 
docSL S«gmaacy of 640 MHz. 

The embodiment of the present invention described herein is intended to be 
taken in an iUustrative and not limiting sense. Various modifications may be made to tiiese 

«nbodiment by persons skiUedintiie art witiK,ut departing fiom the sc<^e of ti« 

as defined in the fended claims. For instance, the coarse as weU as the fine 
resolutioncoaversioncanbeperfom,edfor6bits. again resulting ma 12 bits conversion. L, 
r"""^ divided m three phases, each during 6 clock pulses, one 

« ^' wsolotJua cHmversion and a third for fine 

.^Oiutioncom.ersion,soti«tti«eeinterleavu^channelsc^ 
ID a oifterent number of bits is possible. 



25 



PHNL030082EPP 

11 11.07.2003 

CLAIMS: 



1 - An analog-to-digital conversion airangement for converting an analog input 

signal into a digital output signal with a most significant part and a least significant part; 
comprising sample means for sampling the analog iiiput signal, a ptorality of coarse 
resolution analog-to-digital converters for converting tihie sampled analog ixq^ut signal into a 
5 coarse digital signal representing tihe most significant part of the digital ou:^ut signal, 

whereby the coarse resolution analog-to-digital converters are operated in an interleaved way, 
characterized in that the analog-to-digital conversion arrangement farther coniprises a fine 
resolution analog-to-digital converter for converting the san9)led analog injiut signal into a 
fine digital signal rq)resenting the least significant part of tiie digital output signal, based 
10 upon the coarse digital signal generated by any of said coarse resolution analog-to-digital 
converters. 

2. An analog-to-digital conversion arrangement as claimed in claim 1 , 
characterized in that the coarse resolution analc^to-digital converters are successive 

IS approximation analog-to-digital convert^s. 

3. An analog-to-digital conversion airangement as claimed in claim 1 or 2, 
characterized in that the fine resolution analog^to-digital converter is a successive 
approximation analog-to-digital converter. 

20 

4. An analog-to-digital conversion arrangement as claimed in claim 1, 2 or 3, 
characterized in that the coarse resolution analog-to-digital converters are overranging 
successive a]>proximation analog-to-digital converters. 

25 5. An analog-to-digital conversion airangement as claimed in claim 2, 3 or 4, 

characterized in that each of the coarse resolution successive qyproximation analog-to-digital 
converters coniprises sq)arately a sample- and hold circuit, a hold buffer amplifier connected 
thereto, at least one comparator and a coarse resolution digitalrto-analog converto:, the inputs 
of said at least one comparator being connected to said hold amplifier and said coarse 
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r^nuon digital-to^og converter, the analog-to-digital conversion axxangement further 
comprising a common digital control imit connected to the ou^uts of the comparators of the 
coarse resolution successive ^roximation analog-to-digital converters. 

5 6. ^^og-to-digilal conversion arrangement as claimed in claim 5 

characterized inthatapair of coarse resolution analog-to-digital converters has a ^mmon 
coarse digifal-to-analog converter which in combination ^th s^dtches is operating in t^o 
mterleaved coarse resolution analog-to-digital converters. 

7. An analog-to-digital conversion arrangement as claimed in claim 5 or 6 

characterizedintiiatlhe fme resolution analog-to-digital converter comprisesahoM 
amphfier successively connected to the said sample- and hold circuits hy means of switches 
at least one comparator and a fine resolution digital-to-analog converter, tiie input of said at ' 
least one comparator being comxected to said hold an^Iifier and said coarse resolution 

dtgttal-to-analogconverterandhavingatleastoneou^tconnectedtosaid common digft^ " " 
control unit 
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8. An analog-to-digital conversion arrangement as claimed in claim 5 or 6 

characterizedmthat.inordertoreduceachargeredistributionbetweenlhec^ 

respective sample- andhold circuit, and the input capadtor of the buffer amplifier of tiie fine 
resolution analog-to-digital converter, switehes are provided fi,r successively briefly 
connecting flie latter buffer amplifier to flie sample-andhold circuits. 

9. A method for converting an analog input signal into a digital ou^ rfgoal 

with a most significant part and a least significant part; comprising: 
sampling file analog input signal by samplingmeans; 
converting the sampled analog input signal into a coLe digital signal by a 
jA^l^ofcoarseresohrtionanalo^to-digitalconvertersoperatedinan^^^ 

<^edigitaIsignalrepresentingtiiemostsignificantpartoffl,edigitalou^utsignal. 
30 charaetenzed in fliat the method fiirther comprises: 

conveitiflg the sampled analog inpm dg^l into a fine digital signal by a fine 
r«ol^ona_o_aJog-to-digital converter andusingtiie coarse dig^^ 
said coarse resolution analog-to-digital converters, die fine digital signal representing flie 
least fflgnificant part of the digital ou^t signaL 
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10. A system for signal processing comiirising an analog-to-digftal conversion . 

arrangement as claimed in any one of the preceding claims. 

11- A system as claimed in claim 9, characterized in that the system is arranged 

for processing video or communication signals. 
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ABSTRACT: 



10- 



An analog-to-digital conveisian attangment for converting an analog input 
signal into a digital ou^ut signal with a most significant part and a least significant part 
comprises sample means for sampling the analog input signal, a plurality of coarse resolution 
analog-to-digitel coaverters for converting the sampled analog input signal into a coarse 
digital signal representing the most significant part of Ihe digital ou^ut signal, whereby Ihe 
coarse resolution analog-to^ligitel converters are operated in an interleaved way. The analog- 
to-digital convenrion arrangement further comprises a fine resolution analog-to-digital 
converter for converting the sampled analog input signal into a fine digital signal 
representing the least significant part of tiie digital ou^ signal, based i^n the coarse 
digital signal generated by any of said coarse resotation analog-to-digital converters ' " ' 
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